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(54) ILLUMINATION SYSTEM AND PROJECTION SYSTEM EMPLOYING THE SAME 

(57)Abstract: s>— 
PROBLEM TO BE SOLVED: To provide an illumination 
system capable of realizing a color image without a color 
wheel, and a projection system employing the illumination 
system. 

SOLUTION: The illumination system includes: first, second, 
and third light emitting devices which emit light beams 
having different wavelengths; and first and second hologram 
devices which are disposed in an 'X' configuration at a 
prescribed angle with respect to the first, second, and third 
light emitting devices and transmit or reflect incident light 
depending on the wavelength of the light. The projection 
system includes: the first, second, and third light emitting 
devices which emit light beams having different 
wavelengths; the first and second hologram devices which 
are disposed in the 'X' configuration at a prescribed angle 
with respect to the first, second, and third light emitting 
devices and transmit or reflect incident light depending on 
the wavelength of the light; a display device which 
processes beams incident in one direction via the first and 
second hologram devices, according to an input image signal, and forms an image; and a projection 
lens unit which enlarges and projects the image formed by the display device on a screen. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

prlcisdy 00 "" 16 ^ tranSl3ted by COmPUter S ° the *»»'«tion may not reflect the original 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 



[Claim 1] The illumination system characterized by including the 1st, 2nd, and 3rd light emitting 
'stand 2^ V*"** ^ * ^ which is different from ea^oSiTand the 

2nd Id ? A , ,°f ^ C ° mp ° nent in Which * '^nes to a predetermined include angle to said 1st 

rl^t^S dGViCeS ' " a,btted t0 an X and inddent ««* 

^^^^Z^Z ° laim 1 CharaCteriZ6d ^ Sa ' d ^ - ^rd light 

o? ,a '^J S r d1 ^ ^ d ' and 3rd Hght emitthg devices are "'^'"nation systems according to claim 1 
or 2 charactenzed by cons.st.ng of any one of LED. a laser diode, organic electroluminelcenc! ' Tnd 

Y^mH^^trl'^r ^7 ^ C,a '' m 3 characterized °* equipping further the 

llht eating devTces § ^ ^ ''^^ fr ° m Said 1st ' 2nd ' and 3rd 

chl^cterSd b^be^ T"t " " iNumination s V ste - according to claim 4 

characterized by being a collimatmg lens array or a Fresnel lens array 

T LI u u' 2nd ' and 3rd light emitting devices which irradiate the light beam of the 
SnesT ^ l* differ ! nt fr ° m 6aCh ° ther " THe l5t and 2nd ho,ogra ™ co mP 7nTnt V which it 
To ted te a?? t H , " Ciudea u ngle to said 1st ' and 3rd light emitting devices, and is 
allotted to an X type, and incident light is penetrated or reflected with wavelength The disolav 

c"Ti P ed n o e u n : the oTd eSSe t S ^Jf" Signa ' Which the ° eam in which incident' / 
ma * r + eCt, ° n bV Sa ' d 1St and 2nd hologram component was inputted, and forms an 
Lxpans.cn characterized by including the projector lens unit which carries out 

rnZ 71 Th . ' mage f ° rmed ° f S3id display opponent at a screen side. 

LUaim 7J The projection system according to claim 6 characterized by said 1st 2nd and 3rd lieht 
emitting devices consisting of array structure g 

o? 7 ThaL^Ltv! 5 h nd ' and 3rd ' ig , ht 6mitting deViC6S are pr ° jection s * stems ^cording to claim 6 
or 7 charactenzed by con.irt.ng of any one of LED. a laser diode, organic electroluminescence, and 

Simitei Ta!ra r i e a C n ti0 f ^"l "^m"* t<J C ' aim 8 chara cterized by equipping further the 
llht'T^ttilrdevTces ° rm ' ng maKmg Para " el b6am irradiat6d fr ° m said 2 " d ' a " d 3rd 
[Claim 10] Said Yukimitsu Taira means forming is a projection system according to claim 9 
characterized by being a collating lens array or a Fresnel lens array 

^^i^^^f 9 ^^^' t0 daim 9 characterized by including further the 
oZofnTrln I T S f ° r mak ' ng int ° homogeneity beam reinforcement by which 

S T/lt 3 JT WaS Carned , ° Ut fr ° m S3id 1 St and 2nd ho,ogram component. 

LCIa,m 12] Said homogene.ty light means forming is a projection system according to claim 1 1 
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characterized by being an INTE grating rod or a fly eye lens. 

[Claim 13] The projection system according to claim 1 1 or 12 characterized by equipping further the 
relay lens for converging an incident beam on a predetermined location before and after said 
homogeneity beam means forming. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. & 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projection system which was applied to the 
projection system which adopted an illumination system and this, especially could embody the color 
picture without the color wheel, and adopted the possible illumination system and this possible of a 
miniaturization. 
[0002] 

[Description of the Prior Art] If drawin gj, is referred to, the conventional projector the 1st relay 
lens 1 02 and incident light which converge the beam by which outgoing radiation was carried out 
from the light source 100 and this light source 100 R (Red), G (Green), The fly eye lens 107 which 
makes homogeneity the beam which passed the color wheel 105 made to divide into B(Blue) 3 color 
beam and said color wheel 105, the 2nd relay lens 110 which converges the beam which went via 
said fly eye lens 107, and said color wheel 105 It is constituted including the projection lens system 
115 toward which expand the image formed of the display component 1 12 which forms a color 
picture by R and G, and B3 color, and said display component 1 1 2, and a screen 118 is made to 
tend. L by which mind and incidence is carried out one by one ] 

[0003] Although, as for said light source 100, a xenon lamp, a metal-halogen lamp, a UHP (UltraHigh 
Performance) lamp, etc. are used, infrared radiation and ultraviolet rays with such an unnecessary 
lamp are emitted so much. Although the cooling fan for removing heat is used by this as many heat 
occurs, this cooling fan causes **** generating. Moreover, if the spectrum distribution of the 
source of a lamp light is seen, since it is widely distributed over full wave length and has narrow 
color GAMATTO, the width of face of color selection decreases, color purity does not come out 
only by being poor, and there is a trouble that the use by which whose life was short and the lamp 
was stabilized is restricted. 

[0004] On the other hand, in the conventional projection system, said color wheel 105 is rotated 
with a drive motor (not shown) at high speed, and a color picture is embodied by the method which 
illuminates R, G, and B for the sequential aforementioned display component 112. Since division- 
mto-equal-parts arrangement of the R, G, and B3 color filter is carried out at the whole wheel a 
color wheel rotates and one color of said color wheels 105 carries out sequential use at a time with 
the speed of response of said display component 1 12 at the time of rotation of said color wheel 105 
while one screen is formed, two thirds of optical losses arise to incident light. Moreover the gap of 
predetermined spacing is formed in the boundary part of each color of said color wheel 105 for 
desirable color embodiment, and optical loss arises also in this part. 

[0005] There is nothing so then, since said color wheel 105 rotates at high speed **** produces it 
and it is not only disadvantageous for safety, but in the rate more than the mechanical limitation of 
a drive motor, therefore constant speed, since it is difficult to get. a color breaking rise phenomenon 
is caused by mechanical movement. Furthermore, since the cost of the color wheel itself is very 
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[oo P o e 6] Sive ' * becomes one factor of cost quantit y- 

made the color wheel there be noth ng embod ed the^ Pr ° jeCti ° n SyStem which 

system and this which can be min aturized bv 1! ! 2.T' ^ 3d ° Pted the il,u ™ation 
which irradiates the light bea^e Z'lV^T^ T? fr ° m ^ "'^ ^'"^ device 
path according to easy structure Wave,ength wh,ch 15 different from each other for a single 
[0007] 

system by this 

the light beam of the wavelength whSi is df^ntf emitting devices which irradiate 

component in which it incline, to a \ redetetmtnTd ^Z! ^ ^ Ut a " d 2nd holo ^m 
emitting devices, and is allotted to ^TS^S^S^Ti!- ^ 8nd 3rd ,ight 

wavelength. Vpe ' and ,nc,d ent light is penetrated or reflected with 

ESfiEZT * iS » — 1* 2nd. and 3rd lig Ht , m « ng devices consisting „ 

g^, 1 "*"-"* - FED xSffiXw *°* ° rSani ° ^luminescence 

[001 1] Moreover, said Yukimitsu Ta.Va min! f 2nd '. and 3rd light emitting devices. 

array or a Fresnel lens array * f ° rm ' ng ' S char ^ize6 by being a collimating lens 

by this invention — to 

wavelength which is different from each o ht The 1st andTnd ** *** ° f the 

incline, to a predetermined include angle to said 1st 2nd , J T COmponent in which it 
allotted to an X type, and incident lirtri ?i« n-ni 1 j ' 2 3rd ,lght em, «ing devices, and is 
characterized by including the disc lav cZon T t T W ' th wavele ^. It is 

the beam in which lnoif^ w t^^^ ^ ^ picture si * nal '""to which 

component was inputted, and for, s an image and thetl T T Sa ' d \* ^ 2 " d h °'° gram 
expansion projection of the image formed ofs °* 

p^^^:j^^^Z operation gesta,t of this is ~ - a 

Sng T d:;^TaT3.lTr 5 whthtatrete ,S inC ' Uding the 1st ' 2nd ' a " d ^rd light 

drawing^ is referred to and the Isfan i td lll ^ ^ h d,fferent from each otherif 

Sst thiu/o? 3rS .^S'S lo'^nTis^ " ^ * * d ^ * - the 

quantity of light, it is arranged by arrav ' s wt 1 ' '" ° rder t0 S6CUre the re ^d 

devices, and gets. That thebeam o7ZZ^^ " ^™™nal light emitti ^ 
irradiated, it is constituted and deals" sa?d 'the S Th / ^ fr ° m 6ach ° ther should be 
emitting device arrays 10 13 and 15 Fo l m L^ 3 ? '' ght 6mitting device ' ° r the light 

device array 10 irradiates the earn of R w ave Tn^G w " ght f T' ttin « device °r the light emitting 
waves of beams should be irradiated it is C I ! t f J T^ 8 ° f beams are irra diated, that B 
emitting device array 13 deaTs in safd 3rd lilt L Sa,d 2 " d ''' ght emitting devic * °^ the light 

[0016] it allots said L i^^^^^Z?" ™«!»* ^ array 

«r type ot the drd light emitting device 10, 13, and 15KO 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi eije 

" - S - Jje 2006/10/26 



JP,2003-280095,A [DETAILED DESCRIPTION] 3/4 

— having — said 1st and 2nd hologram components 30 and 35 — said the 1st thru/or 3rd light 
emitting device 10, 13, and 15 — it is alike, respectively, and it receives, ****s at a predetermined 
include angle, and is allotted to an X type. Said 1st and 2nd hologram components 30 and 35 
penetrate or reflect only the incident light of predetermined wavelength, respectively. For example, 
while it reflects the beam of R wave length and penetrates the beam of other wavelength, said 1st 
hologram component 30 reflects B waves of beams, that it should penetrate, it is constituted and 
said 2nd hologram component 35 deals in the beam of other wavelength. According to this, R beam 
irradiated from said 1st light emitting device 10 is reflected by said 1st hologram component 30, and 
it progresses in the direction of A, and it is reflected by said 2nd hologram component 35, and B 
beam irradiated from said 3rd light emitting device 15 progresses in the direction of A. Moreover, G 
beam irradiated from said 2nd light emitting device 13 penetrates said 1st and 2nd hologram 
components 30 and 35, and goes straight on in the direction of A. Thus, R and G which were 
irradiated from said the 1st thru/or 3rd light emitting device 10, 13, and 15, and B3 color beam are 
simply compounded by the single path by said 1st and 2nd hologram components 30 and 35. 
[0017] Here, said 1st and 2nd hologram components 30 and 35 can adjust incident beam angle of 
reflection by the diffraction pattern. Therefore, unlike a mirror, a die do IKKU filter, etc., the 
arrangement include angle of said 1st and 2nd hologram components 30 and 35 can be adjusted to 
arbitration. In other words, when allotting said 1st and 2nd hologram components 30 and 35 to an X 
type, the gradient can be adjusted, and thereby, the cross section of a beam can be compressed 
Just by a mirror, a die do IKKU filter, etc. holding 45 degrees to an incident beam, while they can 
reflect the optical path of an incident beam in 90 degrees, even if they allot said 1 st and 2nd 
hologram components 30 and 35 to an include angle smaller than 45 degrees, angle of reflection is 
made as for them to 90 degrees by the diffraction pattern. Therefore, compared with the incident 
beam cross-sectional area, the cross-sectional area of an outgoing radiation beam can be narrowed 
by allotting that a gradient should make said 1st and 2nd hologram components 30 and 35 smaller 
than 45 degrees. Thus, the illumination system by this invention can be miniaturized. 
[0018] Moreover, Yukimitsu Taira means forming 20, 23, and 25 like the collimating lens array which 
makes parallel the light beam irradiated by the degree of said the 1st thru/or 3rd light emitting 
device, or the light emitting device arrays 10, 13, and 15 from these light emitting devices, or a 
Fresnel lens array may be equipped further. 

[0019] Next, the projection system which adopted the illumination system by this invention is 
explained. 

[0020] As having been shown in drawin g 2 , As opposed to the 1st, 2nd, and 3rd light emitting 
devices 10, 13, and 15 which irradiate the beam of the wavelength on which the projection system 
by this invention is different from each other, and said 1st, 2nd, and 3rd light emitting devices 10, 
13, and 15 With the video signal into which the beam of the predetermined wavelength by which 
incidence is carried out in the same path through the 1st and 2nd hologram components 30 and 35 
arranged by the X type and said 1st and 2nd hologram components 30 and 35 was inputted The 
projector lens unit 48 which carries out expansion projection of the image formed of the display 
component 45 which processes and forms an image, and said display component 45 in the screen 
50 direction is included. 

[0021] As the light source which irradiates the beam of the wavelength which is different from each 
other as mentioned above, LED, LD, organic electroluminescence, or FED is used, and it deals in 
said the 1st thru/or 3rd light emitting device 10, 13, and 15. Moreover, Yukimitsu Taira means 
forming like a collimating lens array or a Fresnel lens array which makes parallel the beam irradiated 
from said the 1st thru/or 3rd light emitting device 10, 13, and 15 may be equipped further. 
[0022] 3 color beam by which outgoing radiation was carried out from the direction which is 
different from each other is alternatively penetrated or reflected by said 1 st and 2nd hologram 
components 30 and 35 with wavelength, and it progresses in the same direction. And the beam by 
which incidence was carried out to said display component 45 is turned on / turned off per pixel by 
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the input signal for forming an image. By carrying out polarization modulation of movable mirror 
equipment and the incident beam which embody a color picture by ON / off switching operation of a 
micro mirror with a picture signal, said display component 45 is a liquid crystal display component 
which embodies a color picture, and it deals in it. 

[0023] Moreover, homogeneity light means forming 40 like the INTE grating rod for making beam 
reinforcement into homogeneity or a fly eye lens is further allotted on the optical path between said 
1 st and 2nd hologram components 30 and 35 and said display components 45. And the 2nd relay 
lens 42 which converges the beam by which outgoing radiation was carried out to the 1 st relay lens 
38 which converges on said homogeneity light means forming 40 from said homogeneity light means 
forming 40 in the beam by which outgoing radiation was carried out from said 1st and 2nd hologram 
components 30 and 35 in said display component 45 direction may be equipped further. 
[0024] Outgoing radiation of the R, G, and B3 color beam is carried out one by one from said the 
1st thru/or 3rd light emitting device, or the light emitting device arrays 10, 13. and 15, and the beam 
from the direction which is different from each other tends toward the same path by said 1st and 
2nd hologram components 30 and 35 from it. At this time, the beam by which outgoing radiation was 
carried out by passing said 1st and 2nd hologram components 30 and 35 is more narrowly [ than the 
cross section of the beam by which outgoing radiation was carried out from said the 1st thru/or 3rd 
light emitting device 10, 13, and 15 ] compressible by adjusting the gradient of said hologram 
components 30 and 35. Thereby, the volume of said illumination system 5 can be reduced and, on 
the whole, a projection system can be miniaturized. 

[0025] Incidence of the beam compounded by the single path by said 1st and 2nd hologram 
components 30 and 35 is carried out to said display component 45 in the state of homogeneity via 
said 1st relay lens 38, the homogeneity light means forming 40, and the 2nd relay lens 42 And said 
display component 45 turns on/switches [ off ] according to a pixel with a picture signal, and a color 
picture is formed. Thus, the formed color picture is expanded by said projector lens unit 48 and is 
connected to a screen 50. 
[0026] 

[Effect of the Invention] Color purity of the illumination system by this invention improves using the 
light emitting device or light emitting device array which irradiates the light which has the narrow 
spectrum of a desired wavelength range, and color GAMATTO which has larger distribution can be 
secured. Moreover, while compressing the cross-sectional area of a beam according to the easy 
structure using a hologram component, by making the beam by which outgoing radiation is carried 
out from the direction which is different from each other tend toward the same path an illumination 
system is miniaturized and optical loss can be reduced. Furthermore, there is also a merit to which 
the light source has little heat release compared with the conventional source of a lamp light and a 
life extends in it using a light emitting device or a light emitting device array. 
[0027] There is nothing so then and the **** problem by the motor for a color wheel being 
unnecessary since the time sequence drive by the illumination system with a light emitting device or 
a light emitting device array is possible, and making a color wheel drive in the projection system 
which adopted the illumination system by this invention by that cause is solved. Moreover since 
ON / off switching actuation quicker than the rotational speed of a color wheel are possible, a high 
frame rate can be embodied and power consumption can also be reduced, therefore, the projection 
system which adopted the illumination system by this invention — high — a clear and high- 
definition screen can be offered. 
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1 Thisjocument has been translated by compute, So the translation may not reflect the origina. 

2.**** shows the word which can not be translated 
J.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[DrawingOJ It is the rough block diagram of the conventional projector 
S&^T r ° Ugh b, ° Ck di3gram ° f il,Uminati ° n *~ this invention, and a 



[Description of Notations] 
10, 13, 15 Array 
20, 23, 25 Parallel light means forming 
30 35 The 1st and 2nd hologram component 
38 1st Relay Lens 

40 Homogeneity Light Means Forming 
42 2nd Relay Lens 
45 Display Component 
48 Projector Lens Unit 
50 Screen 
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[Drawing 1] 
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[Drawing .2] 
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